A combination of tumor necrosis factor-alpha and neuronal nitric oxide synthase antibodies applied topically over the traumatized spinal cord enhances neuroprotection and functional recovery in the rat.
The possibility that neutralization of nitric oxide synthase and tumor necrosis factor alpha (TNF-alpha) in the cord using their antiserum will induce neuroprotection and improve functional outcome following spinal cord injury (SCI) was examined in a rat model. The SCI was induced in rats by a unilateral incision of the right dorsal horn at the T10-11 segments under equithesin anesthesia. TNF-alpha and/or neuronal nitric oxide synthase (nNOS) antibodies were applied over the traumatized spinal cord at 10-90 minutes after injury and functional recovery and cord pathophysiology were examined at five hours. Topical application of TNF-alpha antiserum at 10 min followed by NOS antiserum at 20 min after SCI significantly improved functional recovery and attenuated blood-spinal cord barrier (BSCB) disturbances, edema formation, and cord pathology. These neuroprotective effects were also seen when the NOS antiserum was applied 10 min after injury followed by TNF-alpha antiserum at 30 min after trauma. However, when TNF-alpha antiserum was applied 1 h after injury and NOS antiserum was given either before or after TNF-alpha antiserum, no neuroprotective effects were observed. Interestingly, neuronal injury was tightly correlated with nNOS expression in the cord in antibody treated groups. These novel observations suggest that early blockade of TNF-alpha and nNOS expression within 20-30 min after SCI is beneficial in nature. This indicates that TNF-alpha and nitric oxide play synergistic roles in the pathophysiology of SCI and combined antibodies therapy has added neuroprotective values in spinal trauma.